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Total marks — 84
Attempt Questions 1-7
All questions are of equal value

Answer each question in a SEPARATE writing booklet.

Question 1:(12 marks) Use a SEPARATE writing booklet.

(a)

(b)

(c)

(d)

(e}

Find the exatt value'of ._. ® sec? 2xdx.
0

(i)  Sketch the graphof y = _ 2—x _ :

(i)  Using this graph, or otherwise, find the solution to |2 - x| < x.
Find the value of % if x +2 is a factor of P(x)=x"+kx+6.

4(0,4), B(0,1), C(4, 0) and D(l, 3) arepoinis.in the planc where D is the point
of intersection of the two lines shown. Find, €orrect to the nearest minute, the size

of the acute angle, ZBDC , between the two lines:

,A,
A0, 4) NOT TO SCALE
1, 3)
B(0, H\v
< o €(4.0) > x
v
Jasi was trying to find the solution to the inequality .m <2.
x
He stated that the solution is all values of x greater than W .
Solve the inequality PH <2 to determine if Jasi’s solution is correct.
X+

Marks



Marks
Question 2 (12 marks) Use a SEPARATE writing booklet.

(a) If @, B and y are the roots of 2x* —5x% + 3x~5 =0 find the value of 2
o’y o’ y+ afy’.

) Let fix) ul:\w.

(1)  For'what values of x is f(x) undefined? 1
i 2
. X . .
(i)  Find .— 2=, using the substitution x = sinu . 3
0 l=x"
(c) (i)  Find the derivative of sin' x +cos™ x. 1

(i)  Explain why sin” x+cos 'x =

R »
(o]

(d)  IHow many different arrangements can be madé from the letters of the word

EXERCISE if:
(i)  there are no restrictions? | 1
(i)  the letters C and R are at the ends? 2



Question 3 (12 marks) Use a SEPARATE writing booklet.

(a) In the diagram below, WZ is a common tangent to the two circles and AX is
parallelto CY. AD is a straight line.through B and C on the circles as shown.
Let /BXY =«

NOT TO SCALE

74 X Y VA

Copy or trace this diagram intogour writing booklet.

®» Explain why BX is parallelto DY .

- (i1) Show that BCYX is a cyclic quadrilateral.

(b)  IfA and B are both reflex angles, and given cog.d = W and tan B = ,Hmm“

find the exact value of sin{4— B).

(c) In the expansion of (1 — 4x)’ the coefficient of x° is half that of the ¢oefficient of x°

Find the value of the constant £.

(d)  Taking x =2 as the first approximation, use one application of Newton’s method 4o

obtain a closer approximation to the solution to x = 3/9 .

Marks



Question 4 (12 marks) Use a SEPARATE writing booklet.

(a)

(b)

(c)

Prove by mathematical induction that M Fxrl=(n+1)!-1.

r=1

The acceleration of a particle P, moving in a straight line, is given by % =2x—3
where x metres is the displacement from the origin O. Initially the particle is at

O and its velocity # is 2 metres per second.

(i) Show that the veloeity v of the particle is v* = 2x* —6x+4.

(i)  Calculate the velocity and acceleration of P at x =1 and briefly describe

the motion of P after it mowves from x=1.

The rate of change of the number of bees infected by a disease is given by the

equation MIQ = N(200 - ), where Nais the number of infected bees in the hive
at time ¢ years. There are 200 bees in the hive.
. . 200 : .
(1) If k is a constant, show that N = —— 5 Safisties the above equation.
1+ ke?™

(i) Ifattime =0 one bee was infected, after how many days will half the

colony be infected?

(11i))  Show that eventually all the bees will be infected.
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Question 5 (12 marks) Use a SEPARATE writing booklet

(a)

(®)

(c)

Let P(x)=~2x"+ px’ —gx+5.
(f)  Show thatif P(x) is to have any stationary points, then p*>—6¢>0.

(i)« Discuss the situation when p®—64=0.

A camera, one kilometre away in the horizontal direction from where the Space
Shuttle is being launched, is tracking the ascent of the Shuttle. Assume the Shuttle

ascends vertically.

Thirty seconds after the launch the‘Shuttle reaches a height, %, of 3240 metres and

it is travelling at a speed of 230 metres per second.

The angle & is the angle of elevation of thé camera as it tracks the Shuttle. At what

rate is @ increasing 30 seconds after the Shuttle is launched?

Diana loves to play basketball. From the free throw line she makes 2 out of every 5

baskets that she throws. For every basket that she makes she scores one point.

(1)  Inher game last week she had 6 free throws:
What is the probability that she scored 2 points?

(i)  How many free throws would she need in one game so that the probability

that she scores at least one point is 0.9978?

Question 5 continues on page 7
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Question 5 (contined)
(d)  Janus,J, is on top of an 80 metre cliff, watching the Sydney to Hobart yacht race.

From the base of the cliff, B, directly below Janus, Poseidon, P, is on a bearing

of 202" and Majorca, M, is on a bearing of 140", Majorca is 750 m from Poseidon

on a bearifig of 110,

NOT TO SCALE

Copy or trace this diagram into your writing booklet,

Find the angle of depression of Poseidon, P, from Janus, J.

End of Question 5
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Question 6 (12 marks) Use a SEPARATE writing booklct

x

(a) Consider the function given by f(x) = ¢ ..

x—1

(@  Determine all vertical and horizontal asymptotes of the graph of y = f(x).

()" “PFind any stationary point(s) and sketch the graph of y = f(x) including

any intercepts with the coordinate axes.

(iif)  State the largest positive domain for which f(x) has an inverse.

(b)  The world record for men’s shot=put is 23.12 metres.

You may assume that the shot-put is projected at an initial velocity of v m/s from a
height of 2 metres at an angle of projéction of 45, there is no air resistance and that

the acceleration due to gravity is 10m/ s’

NOT TO SCALE

Z2m

23.12m

()  Use integration to show that the equations of motion are

(i)  Find the minimum velocity v m/s at which the shot-put must bé projected

to achieve the world record distance.

(i) ~ What is the maximum height that the shot-put reaches in its path if it is
projected with this velocity?

Marks
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Question 7 (12 marks) Use a SEPARATE writing booklet

(a) The graphs shown are of y =tanx and y = sec x respectively.

Yy
NOT TO SCALE
m\iuﬂ _ MW n_r\w x
NOT TO SCALE
|“ n N_n qm" X
3
2
4l
t
(i) Provethat secf—tanf= 1 . 2
secd+tané
(i)  Explain why 0<secf-tanf8<1 for ommAW. 2
(iii)  Solve the equation secf—tand= W for 0<8< W 3

Question.7 continues on page 10



Marks
Question 7 (continued)

(b) (i) From a point 4(p, ¢) perpendiculars AP and AQ are drawn to 1
meet the x and y axes at P(p, 0) and Q(0, q) respectively.

Find the equation of PQ.

(1)  Show that the condition for the line PQ to be a tangent to the parabola 3

x> =4ay is ag+p°=0.

(ui)  If the points P(p, 0) and ©Q(0, g) move on the x and y axes respectively 1
such that PQ is a tangent to the parabola x* = 4ay then the point 4(p, g)

traces out a curve as P and Q move.

Find the locus of 4.

End of paper
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STANDARD INTEGRALS

1 :
.—aﬁx =—x" pz-1 x20, ifn<0
n+l1
1
T% =Inx, x>0
X
o l
.—m dx =—e”, a#0
a
1.
_.oouwpaaun =—smax, a#0
a
. 1
._.m_aax&x =——cosax, a#0
a
._.moomax&x nwﬁmbaau a#0
a
1
._.monaim:%ﬁ&x =—secax, az0
a
._. M_ —dx HM\ESLW“ a#0
a +x a a

,a>0, —a<x<a

I
z.
=

2|

nETi)\xp |nmu, x>a>0

. ._.|H dx ugﬁx.faw

NOTE: Inx=log,x, x>0
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